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Packet size 64 byte : 30 m/s
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Packet size 64 byte : 50 m/s
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Abstract—Inter-vehicular communications are no oming - CarN d VIZ'E i 1-[3].
an interesting area of wireless network . In 1 Sinc pan has launched the Vehicle Infor-
R . !

work where road information is exchanged matrori‘* d munication System (VICS) which is one of
traffic information must be accurately me 4 ce, ) FM broadeast and optical
disseminated to all car users in a i p! ICC using roadcast and optica
proposes a new inter-vehicular communicat oadside to deliver traffic jam information

information in which the roadside unit ac k al - . Although VICS is useful for traffic
order to verify the performance of the . Ly . . .

work used the network simulator (i -“ﬁjlue to its centralized data-collection
test different road network scenari 7 S disseminated information penalize
that total transmission period can be re e Jifs i le enta' n. This is because VICS collects all
proposed inter-vehicular communicatio . ff “tra i at10 from all sensors to one place (e. g

L. INTRODUCTION elay from the process of both gathering

In the recent years, Mobile Ad H | mation between the road sensors and the
attention in the research community.”"Alth efiE SN(ra . The traffic information dissemination methods
from the wide deployment of MANETS is i there-are——beecome sa. major| problem when using VANETSs for road
very few application scenarios where the'wides's loyment . network ¢ ations.
of MANETs is predictable in the near future ‘-m-- Tem— m-the literatures on the development of information dis-
application, natural disaster). One exception is HC}}WTI{KS— } i ethods in VANETS, [4] develop a mathematical
the interconnected vehicles on the road called'"\m% Al the nature of VANETs traffic information
Hoc Networks (VANETS). VANETs Communlcatlon has been 0Se A ;ﬁﬁortumstic dissemination scheme
recently becoming a populars@‘é £ area lcasts graffic information to all vehicles
wireless networking as well a$ I
they could potentially provide the’dtivers with many services

sharing. They prc

, )‘iytter. The data will be received
! cles where exchanging of traffic

t

including location based apphcatlmf providing informatio ong the_jehicles occurs. This scheme does
formation, vehicle to vehicle chats, €tc. As the internet traffic ~ dynamic VANETSs. However, one disadvantage of VANETS is
demands become a part of our da11y VANETSs can be that itg d to remove the outdated information, especially
used to provide the p. urf t e
browse mobile adve ﬂg n w issemination method
other vehicles, etc. to devel > iat channel resources
a vehicular communicCati der to enable are li

f data for the benefit of passengers channel is very high. To overcome this drawback, [5] proposes
safety and comfort. a new data dlsumtion paradigm for V S by using
be collec and processed by using inter Vehlcular com- However as the data has to be managed and processed through
mumcation systems (IVCS). Examples of applications and the server and then directed back to the disseminator at the

concerning localized real-time trafﬁ conditions, parking In-  not rely on any infrastfucture, and hence suitable for highly
. Moreover, in the
ﬁ due to

ed and competition amon Veh cles for the available

cost efficient distributi
th t/ g this
Cllldl e un d ear a ta d ive sig proved
In many ‘developed co tr ffi matio etwo anb e tl viated.
implementations of IVCS are clearly presented in FleetNet, intersection, the traffic delay will be increased and may cause



the server to be the bottleneck since it has to process all traffic
information by itself.

In this paper, a new inter-vehicular communication protocols
for data dissemination on road networks is proposed. A new
type of node named roadside unit is introduced to help
distributing traffic related information in which the roadside
unit acts as a relay node. In order to verify the performance of

66

pattern (Data V; 4+ Vo 4 V34, ..., +V},). Each vehicle sets
random time and starts to count down simultaneously.
The information is then sent to roadside unit nodes. The
first vehicle that finish time will wait for data from other
vehicles at the latest time. As show in (1).

the proposed protocol, this work used the network simulator T(P)=t(1-P) (D
(NSZ).softw'ar © [61 to model and fest different road netwo k where 7 is the maximum delay time. , P is the time from
scenarios. Simulation results shows that total network roadside unit
can b.e reduced by using the proposed inter-vehicyla vehicles needs to enquire data - they will request
nication protocol. \

The paper is organized as follows; Section

A\

model used to implement road side units_for datad i
tion. In Section III, describes the simulation moaw

Finally, Section IV shows conclusiow
II. PROPOSED L /

The protocol uses nodes at roadsi ed goad

data in Vehicular Ad hoc Network.
not directly connect to the data c
processing center, but it connects to
as well as wireless ad hoc nodes.
roadside unit are the same as the v
in network.

Fig. 1. data dissemination model

System and Notations @ d

e Road is divided into mall - cells
Cl,CQ,Cg,...,Cn where 1g cell
of cell. It is divided by roadsTIé unit
of road.

o Let the area that collect and disseminate data for cell n

yon from roadside unit.
__/,.._-gf

Pole Vi Vs

T poli
" ng-_h..L‘-H'L"‘]:s-nIIi|'|g__‘.

data of Vi~ |

dala of Vot |
Ll

reguest Infc.r'r-
lg—

request Infu.;.‘

T reply Info.
h“reply Info.

Fig. 2. Roadside unit communicate with vehicles protocol

in Fig.2 has 3 steps
'J uests data from every vehicle in

i&s}receive polling messages from
ey-seport data to the roadside unit.

: Whenever| vehicle wants to obtain information
rocess data to information), it re-

from roadside uni

be denoted as P.. hence the 1.2 3‘ an be written as quests information to roadside unit then roadside unit will
n» 94~y M) . . .
P, P, P, ..., P, “ %mformatlon to vehicle.
) ) bR
I In this s

« Vehicles must cati - lordinat
resides in C, C5, Cs, . . n vehicl \Y
the cell and recei mation request packet

“I % SIMULATION RESULT
ection,the simulationis done for estimating the total

roadside unit, théivehicles must report their movi network delay used in data dissemination. The direction of
velocity, direction and location back to the roadside &f this simulation iml divided into three scew. In the first
i
chicle
véhic

e T 0 0 ct data i it Itey s i 0 t “ hi wi adside
is ng vehicl t rol by cellian iting it “5fv s outy,roadsi i ed. In
delay tim en veh ce lling S il nario 2, “ le h side ed to

replywith the data. If there are many vehicles in each without roadside unit case. Then, “5 vehicles with roadside

cell - some vehicles that far from roadside unit will reply  unit”

data to the next vehicles that near them in a piggy back each

and “10 vehicles with roadside unit” are compared to
other.



The performance of the protocols is measured by the

following three metrics:

« Data delivery ratio: the ratio of the number of data packets
that successfully arrive at their final destination and the

offered load.

o Network traffic load: the number of bits generated persec-
ond,which is based on an assumption of individual packet
hops. For instance, if a packet of 1024 bits is forwarded
10 time, the network traffic load is counted as 10K bi

« Total end-to-end delay: the total end-to-end del

packet which reach the destination.

A. Scenario

dissemination, not on details of the phy

Therefore, the link layer used for the
is a standard IEEE 802.11 system with

It has to be noted that the proposed method,

a specific wireless transmission techno
chosen for the simulations since i
to DSRC [7]. However, IEEE 802.11 i

Omnidirectional antennas at a height of 1.5
First, consider a simple scenario of 1 cell as sl

3, 4, 5 and 6. In case of no roadside unit in th

vehicle has to communicate directly to the re

hand, if the cell is implanted withya ro.
will communicate with roads

protocol. L ;
Al

q Fig. 4. five vehicles
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Fig. 5. ten vehicles and one roadside unit

e ed in this simulation are shown in Table
and 1 the total end-to-end delay and data

of this s io.

TABLE I
S ATION SETUP

al Value
c Constant Bit Rate (CBR)
t yte) 1024
f t size (KB)10,50,100,150,200
Transmissi nge(m) 200

Rou r0 1 AODV
Mac col IEEE802.11
TABLE 11

THE TOTAL END-TO-END DELAY

—y Time(s)
de 5 nodes | 10+1 nodes | 10 nodes
"~ J6.526 14.802 6.698
L 17725.286 56.007 28.616
50.902 107.772 53.886
334 77.032 157.509 78.037
105.93 | 102.734 208.711 105.078

il

From Table II, we found that when the size of the data
om 10 to 200, the time used for disseminating
it implemented, the
n the case that is

ith roadsid
d e
0a
Table size ta packet can affect the data

dehvery ratio. Whlle the size of data packet is increasing, the

increa

successive in tranttlng will rise. This is b

T

e small size

In case, addition of roadside unit in the network can increase
total end-to-end delay. However, the transmission of data

using the roadside unit has data delivery ratio higher than
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